Two modes of irreversible inactivation of the mitochondrial electron-transfer system by tetradecanoic acid.
Bovine heart submitochondrial particles were incubated for 2-6 h at 37 degrees C with various concentrations of tetradecanoic acid, and the effects on the activities, the total acid-labile sulphide content and EPR spectra of the electron transfer system were studied. Two distinct time-dependent processes of the slow irreversible inactivation of the electron-transfer system were found. They differ in the concentration of tetradecanoic acid required. The more specific effect, induced by 100-400 nmol tetradecanoic acid per mg protein, consists of a selective blockage of electron transfer between the Fe-S clusters of the NADH dehydrogenase and ubiquinone, without damage to any of the Fe-S clusters. Higher concentrations of tetradecanoic acid caused gradual destruction of all Fe-S clusters of NADH dehydrogenase and of the 3-Fe cluster of succinate dehydrogenase, leading to complete inactivation of both NADH and succinate oxidation.